Identification of a trans-acting regulatory factor involved in the control of the pyrimidine pathway in E. coli.
A pyrimidine auxotroph of Escherichia coli was isolated which contained a defect in its ability to synthesize both oroate phosphoribosyl transferase, the product of the gene pyrE, and orotidine monophosphate decarboxylase, product of the gene pyrF. A single location on the E. coli linkage map was found to be responsible for the loss of both enzyme activities. This gene was located near cysE at 80.55 min by a combination of Hfr crosses and P1 transductions. The pyrimidine requirement was also corrected by episome F'140 which was found not to carry any pyrimidine structural genes. These data confirm the existence of a new gene, pyrS, unlinked to any previously mapped pyrimidine structural gene, responsible for partial control of pyrimidine biosynthesis. A spontaneous revertant of the mutant strain was also identified which displayed constitutive levels of aspartate transcarbamylase, dihydroorotase, dihydroorotate dehydrogenase, orotidine monophosphate decarboxylase, and limited levels of orotate phosphoribosyl transferase. A model is proposed in which the pyrS gene product is an activator protein, necessary for the transcription of the pyrE and pyrF genes. This activator protein is nonfunctional in the original mutant strain, and partially functional in the revertant strain. The data presented here cannot rule out an alternative mechanism involving a repressor.